Introduction
Mn based amorphous binary alloys Mn-X (X denotes a metal atom) exhibit various interesting magnetic properties because of the characteristic magnetic nature of Mn-atoms which depends strongly on their environment and nearest neighbor Mn-Mn distance ~M,,M,,. That is, the Mn-Mn exchange interaction J h l n~, , oscillates with respect to ~M , M , [I] . Consequently, the ferromagnetic or antiferromagnetic ordering in several Mn-based crystalline alloys having a definite Mn-Mn distance disappears in the amorphous counterparts due to the fluctuation of Mn-Mn distances. As a result, a spin glass phase appears in some Mn-based amorphous alloys.
In the present study we investigate the magnetic properties of the amorphous Mn-Y and Mn-La alloys and pursue the spin glass feature of these alloys by comparing with the other non-spin glass alloys such as Mn-Sc, Ti, Zr and Nb binary amorphous alloys.
Experimental
Amorphous samples Mnioo-xYx and M n l~o -~L a~ were prepared by a high rate dc-sputtering method. The samples were confirmed to be amorphous by X-ray diffraction. The a . susceptibility measurements were performed by a mutual induction ac-bridge method in the temperature range from 4.2 K to 80 K in an acmagnetic field of 4 Oe at a fixed frequency of 400 Hz. The temperature dependence of the magnetization was also measured by a pendulum type magnetometer between 4.2 K and 300 K in a field of 9.5 kOe.
3. Results and discussion 4.2 K. From these experimental results, we can point out the following characteristics: i) the real part of the ac-susceptibility shows a cusp in both the amorphous alloy systems; ii) in both the systems, the large field cooling effect on a -T curve is observed.
The above findings are quite similar to characteristics of the typical spin glasses. It is known that the spin glasses often appear in Mn based amorphous alloys such as Mn-Si and Mn-CuZr [2, 31. Hauser investigated in detail the origin of the spin glass in these alloys and pointed out that the spin glass properties are governed by the magnitude of the effective moment, pee per Mn atom [3].
Susceptibility2temperature curves at a field of 9.5 kOe fit well to the modified Curie-Weiss law, that a fairly large p ,~ value exceeding a threshold value of 3.9 pg is necessary for the appearance of the spin glass state seems to be insufficient for the present alloys. In the present alloys, all the p ,~ values are far smaller than 3.9 p~, nevertheless the spin glass characteristics can be observed. This suggests that other factors such as Mn-Mn distance, coordination number of Mn-atom and magnetic moment of the guest metal if exists must be taken into account for a full understanding of the appearance of spin glasses.
Among these factors, we may remark that the MnMn distance is an important factor. In table I, the average constituent atom-atom distance determined by the X-ray diffraction is shown for the present spin glass (SG) alloys together with other non-spin glass (NSG) amorphous alloys. It can be said that the spin glass in Mn-based amorphous alloys appears as the average nearest neighbor(nn) distance becomes larger than about 3 A. The contribution of the nn distance to the spin glass stability seems to be attributed to the MnMn magnetic interaction oscillating with respect to the Mn-Mn distance, then to the competition of the fenomagnetic and antiferromagnetic interactions. 
